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#JII 2001-395801 ^-i^ : 1/ 

y 4 )VJ^X^h'DX. ij--^. ^^-f ;uAtci3v^T. 2 0t:. ^i^#H^^#T-C<7) 
(a) h2 0'C. 8 0%RH^^T-e(^|?mWtt^ (/?) ^<7)J:b (« 

3 % m± ^ - * #m 1 1" -?> W^:^ 3 IEm<7) 4^° if - T =r - 
i^XAi^ 2^)\^%^m. ^°')\£^)\^T )V::3~)V^Mm (B) (7)^ XbS^i^^^S 2 

o 

[ft*^ 6 ] ^ U If ^ ;i/ T ;u n - )V%mB ( A ) t U if ;v T ;V' n - ;i/ 

.mil (B) (T^-^^fij^^o^'s 0/5 0-9 0/1 0 (S»i:b) 
^t"'&W^:^4X(± 5fafc<7).-j^°ij If ^;i/T;vr3-;i/^7 ^ ;i'Ao 

[IS*:^ 7 ] Mt::> ^mt^f-m^^ 1 ~ 1 0 mOM^^-f*: (C) L 
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[0 0 0 1] 

[0 0 0 2] 
[«£*c7)«^Wl 

o-a^ v^m) mm. (tkie) $E¥ffl7^>'^A> ^-/^^ •^:fctfo^ 

i:}x^tcfflv^^tL>2,7Kv§tt7^;VA<7)P VAh L-Cti. tK-^MI*. ^tc-giS ( 
<t) 7K^I»tt=&W1-'?>^><bJS8 0-9 0^;i/%@JS<7)P VA:^^-^fi«jT'*>g.o 
[0 0 0 3] 

[0 0 0 4] 

i)-^-^Mnt LT> <^7KvtM^=&5t^-r^< ^ '0^ax.ti^(i)#<zrHa4 3-1437 
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#11 2001-395801 ^- : 3/ 

)V%(Di&^ y itPV A tmn^^^h ^j:^PV A^y ^ J]yM.:^K (D#lfl¥ 6 3-16 
8 4 3 7-^<2r$KT{±> ^^vT;1'^1x>^, >^;W'-J^>^S> >^^:t >14S<7)/J,-^ 
< ^: 4)— ffi^'^^-t-'S) P VA^^)]iLT>^^T;w* U ttt/S-a^ffl P V A 7 f ;u 

(D#r?FW 1 0 - 6 0 2 0 7 T-^ ^ttSii j: ;g,m»7i^^2 . 
0-4 0. 0^>'V%cO'^'|iiP VA^¥J^*i#5{in 5 0 /jtmi^XT<D7i^^mi> L < (i 

[0 0 0 5] 
[0 0 0 61 

^v^p V A^7 ^VA^M-Ki-^ ^ ^g6^i:i-;g> ^o-e^^o 

[0 0 0 7] 

[n® ^»s^-r fca6<^#^i 

> ;i/AtiioV^"C. 2 or. ^^#H^^#T-e<^)K=j^Wtt^ («) ^: 2 0 
"C. 8 0%RH^i'^T-e(^afi^?^tt^ (/?) i:<7)Jt (aX^) 0iy.TT-^>2> 

[0 0 0 8] 

;Hf-;^-HAof-:2 0t:<7)7K ( 1 't't^a^tL, 7.9-v-\zX.^^ 
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^-'7: 4/ 



[0 0 0 9] 

tfz. \%t^^Wm%] t\±^ zK5j^^ 1 0 0 0 p p mVXT(D^Xm<D^ h ^v^v^ 

H^^f+T-e. vlfl^Hr^iJc 2Hz. -50~150r^ T-^fiiSJS 3 t:/m i n 
-e -7 ^ ;v A L ^ ^ . "MMm t;lf ^ tliJ^ L T . 2 0 1: is ^ i'J 

^{fi^^ilWtt^ (a) i:t. (D2 0t:. 8 0%RH^#Tt:\ r|iJ^)§^^m2H 
z. 10-5 ort-e^rajtJS 310/111 i n-e-7d';VA^#r^L^*^'P^. iS^W 

mT)K?¥tt^^iij^tT. 2 ortc^tt-spj^^i^^jiW'i*^ (/?) tt;^co 

[0 0 10] 

^%H^^7)P ^ 2 0t:<7)7Ktci 0 53-J':J.rt'Ci§jWi"^P VA^7 

^;UA-e$)o-C. 2 or. ^^#H^^^^Tt:^(7)Sf t» (a) ^: 2 0 

■C. 8 0%RH^f^TT'C7)|fl^5^tt^ (^) iicojt (a/^) O^T. 
L < {± 8 J^JLT-e*) »5 . tv^TRa{i3mJiT'^^Cl^:75^iej^^T'ab^5&^ 10^ 

* @ X. T ^ t ^ V {iM X. 7 ^ ;u A 'S,^ L fz 'Om ^ f^ffl L T -^^l ^ 

^/J. ;6^75^^fff^?ft» (a) t (/?) <7)J:b (a/yg) i)^ \ O^Mx^^SS! 

[0 0 11] 

$ /i. #tc±fa»f)SWtt^ ( a ) 1 0 6~ 1 0 8 p a t:^* ^ C: ^ if^^ L v^o 

1 0 mr h ^ -i) J: 9 ^lEH-eab^tf <t 
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mS. 2001-395801 ^-v! 5/ 

V^li|*I^t/«7)m»mx.^^:^V>:^^<7)yFfl5^=^^i:. 1 0 8 P a ^Mx. -2> ^ :7 

^ A ^ SPXf 'i) t^-^ K tf > pj^ - ;i/ TS^^^^fe L /-c ^9 , ^ ^S,^ L fill- 

's) ^ tcomm-^' ^^y^ ^i^^^ c . nm-m-h^'^s-M^^m^fz ^-thtz^n^}^ 

[0 0 12] 

(1) ^>'fl:;g:^^~^'^'2, 2fii^JLii6DP vA^Wli^-^^-r^ltJilia^i^ 
^MMLT^^:^^. (2) te^^-r ^-^il^tt<^^^-7^ ^- (TiJ";;i/^. 

■^^^)^v'7 ^ y%mm^) ^20 t:(7)<t7Xt'-^»-r ? v Ammm 1 0 0 
MMfisti^tLT. 1-5 ommu^mLxfj:^mmM^immLx^j:^ii^^. 

[0 0 13] 

mr. mK (1) <7):^'&tcov^T*^6<jtc=^^1-;g,o 

[0 0 14] 
[0 0 15] 

\£uy, ^vf^vy^ a-^^-r>> a-Kr-'-tv, a - ^ ^ ^ ^'^y^(o^ 
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\yy-(yM. T^')j^M. ^^^'))\yWi. ^^yyw.. -^i^^yW.s MTK-^^-f 

W.^ ^ ^T^) }i^^}i^:^-yM^(7)tuy ^ y7.)V:^-yM^^^^ii^<^^. r)\/^)v 
trj^;i/jr.--r;i'iS, ^-T i7 ^) )\^r ^ Kp{ h U ^ ^;WT A n ^ ^ 

K. TV;V b ^^;i'T>-=E-^'>i=.^n9^ h\ -f-;!^ vT 'J ;i'T A 

vy (^iJ') Ti^';;i/T^K\ :^'^) ir^y-fu\£vy (^^) r U ;i/ T ^ 
<7);j?'; :t^vT;i/^^> (^^) T^';;vT^h% (i- ( 

[0 0 1 6] 

'B.KM^^hfi^i)^. 9 ~)^. y•/^tf;^T;^3- 
[0 0 17] 

JS?^J^(i 3 5 r-i^."^. (Mtcfi 4 0 - 8 0 t:. 5 0 ~ 8 0 t:) SEcolSH 

[0 0 18] 
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#M 2 0 0 1 -3 9 5 8 0 1 ^- V : 7/ 

{i2 0-5 oMM%(7)mm:^^hmi£ti^o 

[0 0 19] 

T ;u n 9 - h co^q § T * ^ ffl >s >r t ;i)^'-e § ^ o /^'^/^'^ ^ %m(^i^mmu 

lf^;Ua:.>CT-;ViCMt-C 1 ~ 1 0 0 ^ V -t^I^^iill-tLifJzv^o Jir^t^io 
[0 0 2 0] 

< t T P V A m^la ^ Xii. ^ > <bJt ^^^^ ^J: ^ 2 mi^-X± 

(DPYA^mm^^^Lxfj::hmmm.m^^m^^^^t7!)mtL<. Mt^ti. 
m<Di&^^^^(DPY A^mm (a) oy^'ftsir^^^hEoi^v^^opvAmwii 

(B) c7)^>^bJS<7)M;6^^3 ^;v%J':Ji±. #lCti3 ~ 2 o-t;v%. Mt^{±5~18 
^)]y%X;$>^^t^m\iZ^tL\^^o 7&^;6-^ P VA^WIi (A) tPVA^M ( 

[0 0 2 1] 

Ml^^l&B>^t?li. ±fE^>'fbJSOfg:V>:^(7)P VA^>WJi& (A) ll^fev^T. 
^ y^itmy^^d 5 L < e O ^;^%m_h> Mi::$f t L < (± 7 0 ^ 

^vo/oJ-jli-e. 7i>^o 8 2 t < 8 0 ^)VO/oi)j^-fx$>^ :itmi-t 

t<. Ji|E<5r><l:E;^,^^i^v^;^<7)P VAmWBI (B) (D^yim^^^S 2^)]^ 

P V A^.^JJg (A) (D^yitm-^^ 5 5 ^;l-%7|cilT'{±K-^^J'tt^^^®T L 

. 8 2^;Uj^:J.±-eti?^7Kv#M4>6^1g:TUft t< t-<. PVA^WIa (B) 

yitm-^^8 2 ^)\^%^mxii-MmmrKii^^xy ^ )^j^(Dmi^:^^MUizmr Uf 
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#fl 2001-395801 ^-v: 8/ 

[0 0 2 2] 

tfz. PVA^mm (A) RX/PV A^mm (B) (7)2 0t:t::i3tt>i>4m«% 
fiSJglcov^-C{i#H|5g^^tL:^v^7&^ (A) T^(i. 2~7 0mPa 

• s. mza2-6 OmP a • s -(r^)^ ^ tmi-t t<. P VA.^tfJ^I (B) 
ov^T 2~70mPa • s^ Mt^ti 2~60mPa • s -C^^ Z ti)^^t t 

[0 0 2 3] 

pvA.^.^ig (A) (7)f,^js^?2 mp a • s ^m-city ^ )v A(Dmm^m^^^^ 

L. . il^tc 7 0 mP a • s ^M;t^ <!: 7 ^ J^mmW<^Amm^mi}^^ < I9 > 
^Mtt^^'i&T-t'&^t-'^ffli^i L< ^v>o PVA.WJ3& (B) tcov^T 

'e<7)fi^Jg5i)^^2 mP a • s *?fe{i-7 ^ ;i/A(7);^M3^Jg>&^'yf^J£L> il^tc 
70mPa • s*®x.^h-7^ A«Bt(7)7KrMfi!^JS^^^iS < ^ 19 . 

[0 0 2 4] 

tfz. PVA^Mm (A) i:PVA.WIg (B) (7)^;^*iJ^tcov^t:{i. 
IS^^^^v^:^^ ^<7)^;t#J^ (A) y (B) ^50X50-90/10 (m» 
Jt) . #H{±5 5/4 5-8 0/2 0 (MMit) tir ^ ^ t:fy^Ut L < . 

^mm^^K 5 0/5 0 m&it) ^mr-it^7i^mmmmrL. 90/10 ( 

o 

[0 0 2 5] 

;6-< LTP VA^^JIg (A) RVPYA^^mm (B) ^^^LT^^SMffi^ 

^mMr^ii. ±M^'ry^tm(om^j:^2m\^i±<DPVAMmm<7) 
M,<7)^mtm < ^ m^ammm&r Lift l < ^v^o 

[0 0 2 6] 
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#M2 0 0 1 - 3 9 5 8 0 1 -^-v! 9/ 

v'^7A, K-y•:^-r h. KD-^^h, 'J ii ~ -^f^yf "7 y ^ . if 

m\:iJ)\^y^ ')ymi-y')^-i^. ^'OAm.iJ')^-^^. ^jn>-^:^;;uv'j7 A^ 
[0 0 2 71 

■fy-fy-^mm,^^ (C) (7)'^^»{i#{3|5g^$tL^v^;{>^ P VA^^m^^^-^ftl 
0 om*fl5t;^^ LTO. 1-5 0SSg|5-e L<. #ti^f*L<fi 
0 . 5-10 MglST^* ^ o -Q-W*^^^ 0 . 1 fiB:^*pt:^{i y^uy^ y ^* 

mm^i)^{}^-^ji < . 5 0 m»gi5^Mx. ty^ )VA(D^mwm^^y t^tf ^ t < 

[0 0 2 8] 

Bfi^jT'. pTM^J (D) ^-^W-r^^ii^i-'Sft L<. y6->&-;§)0TM^iJ (D) tLXii 
[0 0 2 9] 

(D) P VA.^.WIicO^ft 1 0 0S» 

U\^n\^XQ. 1-5 0m»§p-e3b^^ <l::*^'*fi L<. #1^$?* L < 1 - 4 0 
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[0 0 3 0] 

v»> -r^^^, ^Xmm. 77lf». 

M^Slif'^ (j^^^xMb^^, j^-T-;Wb». p^^^V'fl:^*^, ^#^^^#) 

Wpm^:^7'}H\:mmm. ^~f-)PimntLxit^ T';;i/j--T-;Hb»> 

Mb^^^ n Kn^v-/ni^°;Vj^-xMbM#, ^'fbi^^t LTfi. M 

2 -vJc^;i/T^ y J^^;l/i^n-7^ K«ORjSt?^ »^ 2. 3 

M.r)vr\i v^mwm. j:-\£^u)i^}^ h'') ymmi^m. v ym^mmm. r^u 
[0 0 3 1 1 

n^tLTo. 1-4 ommmx^^ :i tm'i-t L < . #tci(tf^L<(ii~3 om 
fifi5T-ab ^ o Ji'^Ji'^ 0 . 1 MMU^mx ityuy^y ^^nMm^m& < 

[0 0 3 2] 

Lx^mMxit. ^>^m<7)m^j:^ 2mii}^±(opY A^mm. u 
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#1^2 0 0 1 -3 9 5 8 0 1 ^-v: 11/ 

<ii^yitmT^^3^)^%iik±m^j:^2m(DPY A^.mm (a) tpvA^^mm ( 
B) ^:^^Lxfj:^mmm.^m. t^tL<imKmmB^ (c) Rz^'xximm 
m (D) ^^yHLx^j:^mmm.m^^mm {y^)vMt) lxw A^.y ^ 

[0 0 3 3] 

tC7K*linx.THff^^^tjK/^n 0-5 omfi% (Mtifil 5-3 5fi»%) <7)#J3| 
>t;1'^;1'T^ y j^--7-;v^) mmm.^'^ i o 0 MMUKM Lx . ^ti^^ti 

0. 1~10S»SI5 ($f^t<{iO. 3~5m»g|5) . 0. l~10fi»g|5 (fiF 

$t<f±o. 3-5 mm^) m^Lfz.m. mw^m^^^ 90-100 vmj^(^^m 
ifz. ryv^-^-^m^^x, mmm.m.^<^ykmm^^^'}^^i^>r-uy^ 

Jitc^^T. h LT. ^m^^xPY A^y ^ )i^M.^^^^:itiiX^^o 

[0 0 3 4] 

Lx±Miyjmzx^ pv A^y ^ ^i^^:^mhti:6(Dxi):hi!)K ^^mxi± 

m^z^ y ^ )VJ^(Dif=7 7.m^\^m.i)^2 ori^J.T^ #H(i-l 0-1 sr. ^\z\t 
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-5-1 ox:x-$>^^ti}mt L< . 2 ov^m^^tmrn^^^^y ■< }^^<^m 

[0 0 3 5] 

5- I 0 0 jum^ ir#tC{i 1 0 ~ 8 0 m-e^-l) ^ h L < . 

[0 0 3 6] 

:*:|§^OP VA^^-f 2|s:^BJc7)ge<j^pi#L^v^^HT% -ft&co 

[0 0 3 7] 

m(omM(0'^m (^^yh^m) mm^a^^iib, (tKE) ^w^my ^ -f-f 

[0 0 3 8] 
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S^m. 2 0 0 1 -3 9 5 8 0 1 ^- v : 13/ 

[0 0 3 9] 

1^. r%j ^ rsiij t$)^(Dm^izm^(^ti:^^m.^ma&m-^'^^o 

[0 0 4 0] 

mmmi 

^><1:J8 7 2 2 Ot: tCiSlt '2)4 %fiSJS 6 mP a • sCOPV A (A) 6 

Ot|5^. <>-><bJt9 8. 5-^>'W%. 2 0t:tli3tt^ 4%f,^JS5mP a • sOP V 
A (B) 4 0tP. -m.it'r^m (¥±^*iT-^6. 4;«m) (C) 2 h V ^ -5^ 
n-;P"7'D/N°> (D) 2 0SIS. :R tK 6 9 0 g|5 ^l-g- L T ® 51^^ 1 5 % <7) P V A 

(PET) ■7^' ;uA±lc^^>?. h L. ^<7)f^9 ort? 1 0:53'r^^i^L-r. J? 
^ 6 0 ;£i m<7)P VA^^-r ;l'At:#/io 
[0 0 4 1 ] 

%hihfzVN A^.y ^ 2 orcoTKtci o^J':Jirt-ci#^si-;S) ^><7)-c^b «9 

. MIC, 2 or. ^^#iB^T-eoK=i^§ftt^ («) ti4. 0X107pa> 2 
Orx 8 OroRH^ftTtrcoffjgEWtt^ tie. 0 x 1 0 6p a "C* 19 , 

WMLmt^°cx-h^fzo 

[0 0 4 2] 

#^tL/iP VAM^^ >'^A^3 cmX5 c m<D^ ^ X{Zti h V^^tcH^ 

-m: fJ^^t^L^^ei^'ib. y ^ )VAi}mm-r^tx-(Dnf^ (#) ^rl^tTto 

t ^ti)^ij-h y ^ )\^J^m^MX §^<^^ia:^v^v^ :L<Db^ 1 mm 

[0 0 4 3] 
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#P>;}xfcP VA^>7^' 6 c mX 9 c m(7)-^^ Xl>Zij y V LfzWi. ^(OV 

;&->0>;5>^tCi^'';-tr'; >4 0 g*3te:KL, Mt^ 1^ - h v - ^ - i 0 L/Co ^ 
;}x^3 0"Cx 8 0%RH<7)3^:^TtC2iir^SJcMLfv:f^<7)-7^ ;i/A(7)^||'^<b 

o • • • Wi^w rfi)m t ^ t^mmx- ^fj^^j^-^tzo 

[0 0 4 4] 

g ^5icJKtT^itL. 3 Orx 8 0%RH<7)^:^Tlw4iirHmSt7t:f^. 

c mX 5 c m(D^^ XKij h LT 1 IfcO 7 -f ;P A ±ia<7) 

[0 0 4 5] 

^M^J2 

1 t^iSV^-C. PVA^trfli (A) h\^X^y\m.l 2^)\y%. 2 0rt; 
istt^ 4 %*£jg6mP a • sc7)PVA^70gl5. PVA^WIg (B) i:LT^>' 
<[:JS9 8. 5-=e;l'%. 2 0mi3tta4%*iJg5mP a • sOPVA*3 0g|5tl 
^ML./::J':i.^(i|wi1tlctfv\ P V A^7 ^ ^#7to 

#fptLfzP VA^.^-f 2 0 t:<7)7Kt; 1 0^J':i.l*lTi§ft?i-^ ^c7)-t^* i9 

. Mt^. 2 or. ^^S#H^T-e<7)Sf^?¥t» (a) {i3. 3X107pa. 2 
Orx 8 0%RH^f^l^TT'<7)i?j^5#tt^ (yS) {±4. 3 X 1 0 6p a t?* i9 . ^ 

t#f>tL/::P VA^.7'r;vAt;ov^T. mMMi tmm.(Dmm^^7'ofzo 
[0 0 4 6] 
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mmms 

iStt'S 4%fiSJg6mP a • s (7) p v A ^ 7 0 PYA^mm (B) tLX^y 
'fLJSS 8^>'V%> 2 0°Ct::i5tt'2) 4%^AJS5mP a • s<7)PVA^3 0g|5tl^M 

#f>^fzP VA^>-7^ 2 orc^TKi- 1 0^iiknxmMi-^i>(7)X$>^) 

. 3lt3. 2 or. ^^t#H^T-ec7)^ji!5ftt^ (a) {is. 7X10 7p a. 2 
0 r X 8 0 % R H^i^TX(7)BMm±^ (/?) fi7. 2xi06pa -e*> ^ . 
<7)J:I: {a/p) ii5. i-e^o/vio #^tL/::P v A^y-r ;i-ac7);^?'9x$e 
#aj^{i8t:-e*o/io 

[0 0 4 71 

Jtfc^Jl 

^V'fbJ^OS. 5^;l/%, 2 0'CtC^tt'2)4%f,SJS^5mP a • sCOPVA (B 
) 100^15. ZLmifr^m (¥i^*Jii^@6. 4 m) (C) 2^15. y^)^^)y ( 
D) 1 OS^ :S.^/7K6 3 S^^rl^LTS^f^^j^l 5%OP VA7K-^?R^#/cJi;^ 

#^:}xfcP VA^.-7^ 2 0"C<7)7K13 1 0 53'J':J.I^-e-^i!SL^v^^><7)-e*) 

Mtc. 2 or. |git#HMT-e(7)tr)tWt» (a) (il. 2xio9Pa. 
2 0rx80%R H^'frTT-cT)!? ( ^ ) {i 2 . 8 X 1 0 7 p a tr^ i9 . 

-ecoit {a/p) \±A 2Xh^fzo tfz. ^htifzPV A^y ^ )i^Aco:^'^;^m 

[0 0 4 8] 

JtWJ2 

^y^tmi 2^)l^%. 2 OrtCistt'S) 4%f£jg 6mP a • s(7)P VA (A) 1 

0 0^15. umifr^m (¥i^*i^@6. 4//m) (C) 2^15. (D) 

1 0^. ;s.t/7K6 3 dm^^m^Lxmf^'^i s %<dp v Ay^'Mm^ntii^J^^iim 
mmi tmm^LxpY A^y ^ )VA^^fzo 
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#SI 2 0 0 1 -3 9 5 8 0 1 ^- v : 16/ 

. jEtC. 2 0t:, ^^#ffl^TT'<7)|?j^Wtt^ (a) ti2. 8X108Pa> 2 
Orx 8 0%RH^fl^T-e<7)lTj^5ftt^ (^) {i4. 4 X 1 0 6p a T-^ «9 . ^ 

(T^it {a/ (3) {i6 4-e*)o/jo ttz. mhf^fzVV 4 )VA(Dif^ 

?UE(i3 0rt?5bo:^Co 

[0 0 4 9] 

JrbKM 3 

^M^y 1 tcisv^-C. PVA^WJJb (a) i: LT<5r:^'fbJ^7 2^;i/%. 2 O^CtC 
i3tt^4%f6JPg6mP a • s<^PVA^6 Og|S. PVA^^JIi (B) tLT<^> 
'fbJ^8 8^;i/%. 2 0'Cll^tt^4%5teJt5mP a • s <^ P V A 4 0 flSlC'^M 

t7t:J^mfil^^tt;^f P V A^.7 ^ ^#7^0 

^fibtL/cP VA^^-f 2 0 t:(7)7fctc 1 o^s^^mrt-evtlsi-'S) <>(7)-eab 19 

. Ml^. 2 or. ^^^^ffl^TT-Olfjig?^'^^ («) (±8. 7X10 7p a. 2 

orx 8 0%RH^#T-ec7)tfj^?#tt^ (/?) {i8. 3 X 1 0 6p a t:^ I9 . ^ 
<Dit {a/ !3) \i\ l-C^oTtio ttz. nhtifzP Y A^.y ^ )i'M.(D:Vy ^^i^ 
1 6V'C-i)-ofzo 

#P>tLfcP VA^-7^ ;i/AHov^-C. HMM 1 ^|WI;jt(7)MSr^f o/co 
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DESCRIPTION 



POLYVINYL ALCOHOL FILM 



5 TECHNICAL FIELD 

The present invention relates to a polyvinyl alcohol film 
(polyvinyl alcohol being hereinafter referred to as PVA) having an 
excellent solubility in cold water, and more particularly to a PVA 
film having an excellent durability such that change in appearance 
10 of the film under a high humidity is slight and, even if the film is 
stored for a long term, the cold water solubility is only slightly 
decreased. 



BACKGROUND ART 

15 PVA films have been used, utilizing the water solubility, 

as a use for unit-dose packaging (unit pack) of chemicals such as 
agricultural chemicals and detergents, a film for (water pressure) 
transfer printing, sanitary goods such as sanitary napkin and paper 
diaper, filth-treating goods such as ostomy bag, medical supplies 

20 such as blood-adsorbing sheet, temporary substrates such as sheet 
for seedling culture, seed tape or foundation for embroidery, and the 
like In particular, unit-dose packages of chemicals such as 
agricultural chemicals and detergents have the advantages that time 
for weighing for each occasion of use can be saved and there is no 

25 occurrence of getting hands dirty. 

As a PVA of water-soluble films used for these purposes, 
in case of packaging alkaline substances with the films, has been 
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generally used a PVA with a degree of hydrolysis of about 80 to 
about 90 % by mole which has water solubility, particularly water 
solubility at low temperatures (cold water solubility). However, 
films of PVA with such a low degree of hydrolysis are still 
5 insufficient in solubility at low temperatures. In particular, in case 
of packaging alkaline substances with the films, problems arise that 
the degree of hydrolysis progresses by contact with the alkaline 
substances to result in decrease of cold water solubility, and change 
in appearance of the films such as wrinkling or elongation is caused 

10 by influence of humidity. 

In order to improve the cold water solubility, for instance, 
JP-A-43-1487 proposes a PVA film comprising a PVA having a high 
degree of hydrolysis of at least 97 % by mole, a PVA having a low 
degree of hydrolysis within the range of 75 to 92 % by mole and 

15 starch. JP-A-63- 168437 proposes a PVA film for packaging 
alkaline substances, prepared by forming a PVA containing at least 
one of oxyalkylene group, sulfo group and cationic group into a film. 
JP-A- 10-060207 proposes a water-soluble film comprising a 
modified PVA resin having an anionic group modification ratio of 2.0 

20 to 40.0 % by mole and a water-insoluble or slightly water-soluble 
fine powder having an average particle size of at most 150 iim. 
These water-soluble films have improved cold water solubility in the 
above references, but the cold water solubility is still unsatisfactory 
for uses requiring quick solubility. Further, these water-soluble 

25 films still have a problem in durability that change in appearance of 
film caused by wrinkling or elongation occurs when the films are 
allowed to stand under a high humidity. Thus, further 
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improvement has been demanded. 

Accordingly, under such circumstances, it is an object of 
the present invention to provide a PVA film having an excellent cold 
water solubility and having an excellent durability such that change 
5 in appearance of the film under high humidity is slight and the cold 
water solubility of the film is only slightly decreased even if they are 
stored for a long term. 

DISCLOSURE OF INVENTION 

10 As a result of making intensive study in order to solve such 

problems, the present inventors have found that a polyvinyl alcohol 
film that can dissolve in water at 20°C in 10 minutes, wherein the a/p 
ratio of the storage modulus a of the film at 20^*0 in a dry atmosphere 
to the storage modulus p of the film at 20°C and 80 %RH is not more 

15 than 10, meets the above object. 

Thus, in accordance with the present invention, there is 
provided a polyvinyl alcohol film which dissolves in water at 20*^C 
within 10 minutes, and has an a/p ratio of not more than 10 wherein a 
is a storage modulus of the film at 20°C in a dry atmosphere and p is a 

20 storage modulus of the film at 20^C and 80 %RH. 

Preferably, the film of the present invention is prepared 
from a resin composition [I] containing at least two kinds of PVA resins 
(A) having different degrees of hydrolysis. Resin composition [I] 
further containing an inorganic powder (B) is also preferable. 

25 The phrase '''soluble in water at 20''C within 10 minutes" as 

used herein denotes that when a specimen having a size of 5 cm x 5 
cm is cut from a film, fixed to a tool and immersed in water (1 liter) 
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kept at 20°C in a 1 liter beaker with stirring with a stirrer, the time up 
to the dissolution of the specimen is within 10 minutes. The term 
''dissolution" means that the specimen can no longer be visually 
observed, but herein encompasses the state that insoluble fine 
5 particles having a diameter of not more than 1 mm are dispersed in 
water. 

Also, the term "dry atmosphere*" means the state that the 
moisture content is not more than 1,000 ppm. Further, the "storage 
modulus*" denotes a value measured when a vibration of a specific 

10 frequency is applied to a film. In the present invention, using a 
humidity conditioning visco-elastometer, (1) the storage modulus of a 
film is continuously measured under conditions of 20''C and dry 
atmosphere at a measuring frequency of 2 Hz with raising the 
temperature of the film from -50 to 150°C at a rate of 3°C/ minute, and 

15 the measured value at 20°C is taken as the storage modulus a, and (2) 
the storage modulus of a film is continuously measured under 
conditions of 20^C and 80 %RH at a measuring frequency of 2 Hz with 
raising the temperature of the film from 10 to 50°C at a rate of 
S'^C/ minute, and the measured value at 20*^C is taken as the storage 

20 modulus p. 

BEST MODE FOR CARRYING OUT THE INVENTION 
The PVA film of the present invention is required to have a 
solubility that it dissolves in water at 20^C within 10 minutes. It is 
25 also required for the PVA film of the invention that the a/ (3 ratio of the 
storage modulus a of the film in a dry atmosphere at 20°C to the 
storage modulus p of the film at 20°C and 80 %RH is not more than 10. 
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The storage modulus a/p ratio is preferably not more than 8, and a 
preferable lower limit of the a/p ratio is 3 or more. If the cold water 
solubility of the film is more than 10 minutes, there occurs 
inconvenience such that when washing is conducted using a detergent 
5 packed in the film, the detergent is not well released into water or a 
part of the film adheres to clothes, or when the film is stored for a long 
term, the film becomes insoluble in water. If the storage modulus a/p 
ratio is more than 10, there arise problems that when the film is stored 
for a long term, the film is wrinkled, causes blocking or decreases its 

10 water solubility. 

It is preferable that the storage modulus a is from 10^ to 
10^ Pa. On the other hand, the storage modulus (3 may be any value 
so long as the a/p ratio is not more than 10 wherein the storage 
modulus a is from 10^ to 10^ Pa. If the storage modulus a is less than 

15 10^ Pa, the film is short of strength required when packaging, and 
causes inconvenience such that the film cannot withstand an 
apparatus such as automatic filling machine used for filling contents 
or cannot withstand the weight of the contents. If the storage 
modulus a is more than 10^ Pa, the contents tend to leak outside the 

20 packages since pinholes may be formed when processing the film into 
bags or the packages are cracked owing to impact when packaging the 
contents and transporting the packages. 

In the present invention, a process for preparing the PVA 
film satisfying the above requirements is not particularly limited, and 

25 there are mentioned, for instance, (1) a process wherein a resin 
composition containing at least two kinds of PVA resins having 
different degrees of hydrolysis is formed into a film, (2) a process 
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wherein a resin composition containing a PVA resin soluble in cold 
water of 20°C and 1 to 50 parts by weight of an inorganic filler or 
sparingly soluble organic per 100 parts by weight of the PVA resin is 
formed into a film, and (3) a process wherein a PVA resin and a 
5 water-soluble resin other than the PVA resin are blended and formed 
into a film. Of these, the process (1) is preferable from the viewpoint 
of cost. 

PVA resin (A) used in the present invention can be prepared 
by a know method without any restriction. That is to say, it can be 

10 obtained by polymerizing a vinyl ester compound and hydrolyzing the 
resulting vinyl ester polymer. 

Examples of the vinyl ester compound are, for instance, 
vinyl formate, vinyl acetate, vinyl trifluroacetate, vinyl propionate, 
vinyl butyrate, vinyl caprate, vinyl laurate, vinyl ester of Versatics, 

15 vinyl palmitate, vinyl stearate, and the like. These may be used 
alone or in admixture thereof. Vinyl acetate is suitable from a 
practical point of view. 

In the present invention, other monomers can be 
copolymerized within the scope that the object of the invention is 

20 not impaired. Examples of other monomers are, for instance, an 
olefin such as ethylene, propylene, isobutylene, a-octene, 
a-dodecene or a-octadecene; a unsaturated acid such as acrylic acid, 
methacrylic acid, crotonic acid, maleic acid, maleic anhydride or 
itaconic acid, a salt thereof, and a mono- or dialkyl ester thereof; an 

25 unsaturated nitrile such as acrylonitrile or methacrylonitrile; an 
amide such as acrylamide or methacrylamide; an olefinsulfonic acid 
such as ethylenesulfonic acid, allylsulfonic acid or methallylsulfonic 



7 



acid, and a salt thereof; an alkyl vinyl ether; 
N-acrylamidemethyltrimethyl ammonium chloride, allyltrimethyl 
ammonium chloride, dimethyldiallyl ammonium chloride; 
dimethylallyl vinyl ketone; N-vinylpyrrolidone; vinyl chloride; 
5 vinylidene chloride; a polyoxyalkylene (meth)allyl ether such as 
polyoxyethylene (meth)allyl ether or polyoxypropylene (meth)allyl 
ether; a polyoxyalkylene (meth)acrylate such as polyoxyethylene 
(me th) aery late or polyoxypropylene (meth)acrylate; a 
polyoxyalkylene (meth)acrylamide such as polyoxyethylene 

10 (meth)acrylamide or polyoxypropylene (meth)acrylamide; 
polyoxyethylene ( 1 -(meth)acrylamido- 1 , 1 -dimethylpropyl) ester; 
polyoxyethylene vinyl ether, polyoxyproylene vinyl ether; 
polyoxyethylene allylamine, polyoxypropylene allylamine, 
polyoxyethylene vinylamine, polyoxypropylene vinylamine, and the 

15 like. 

The polymerization (or copolymerization) can be 
conducted by any of known polymerization methods without 
particular restriction. Usually, a solution polymerization using an 
alcohol such as methanol, ethanol or isopropyl alcohol as a solvent 

20 is practiced. Emulsion polymerization and suspension 

polymerization are of course possible. The polymerization reaction 
is conducted using a known radical polymerization initiator such as 
azobisisobutylonitrile, acetyl peroxide, benzoyl peroxide or lauroyl 
peroxide. The reaction temperature is selected from the range 

25 between about 35°C and the boiling point of a solvent, especially 40 
to 80^C, more especially 50 to SO^'C. 

The hydrolysis of the obtained vinyl ester polymer is 
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conducted by dissolving the polymer in an alcohol and hydrolyzing 
it in the presence of an alkali catalyst. Examples of the alcohol are 
methanol, ethanol, butanol and the like. The concentration of the 
polymer in the alcohol is selected within the range of 20 to 50 % by 
5 weight. 

As the hydrolysis catalyst are used alkali catalysts, e.g., 
hydroxide and alcoholate of an alkali metal such as sodium 
hydroxide, potassium hydroxide, sodium methylate, sodium ethylate 
or potassium methylate. The amount of such a catalyst is from 1 

10 to 100 millimolar equivalents based on the vinyl ester compound. 
If circumstances require, it is possible to conduct the hydrolysis by 
using an acid catalyst. 

In the present invention, it is preferable to prepare a film 
from a resin composition [I] containing at least two kinds of PVA 

15 resins (A) having different degrees of hydrolysis. 

In the case where at least two kinds of PVA resins (A) 
having different degrees of hydrolysis are used, it is preferable that 
the difference in degree of hydrolysis between the respective PVA 
resins is at least 3 % by mole, especially 3 to 20 % by mole, more 

20 especially 5 to 18 % by mole. In particular, it is preferable that the 
resin composition [I] comprises two kinds of PVA resins (A) having 
different degrees of hydrolysis, and the difference in degree of 
hydrolysis between a PVA resin (al) having a lower degree of 
hydrolysis and a PVA resin (a2) having a higher degree of hydrolysis 

25 is at least 3 % by mole, especially 3 to 20 % by mole, more 
especially 5 to 18 % by mole. If the difference in degree of 
hydrolysis between PVA resin (al) and PVA resin (a2) is less than 
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3 % mole, it is difficult to achieve both the cold water solubility of 
the film and the effect of suppressing occurrence of wrinkling and 
elongation under a high humidity. 

Further, in the present invention, it is preferable that the 
5 degree of hydrolysis of the PVA resin (al) having a lower degree of 
hydrolysis is at least 55 % by mole, preferably at least 60 % by mole, 
more preferably not less than 70 % by mole and less than 82 % by 
mole, especially not more than 80 % by mole. On the other hand, it 
is preferable that the degree of hydrolysis of the PVA resin (a2) 

10 having a higher degree of hydrolysis is at least 82 % by mole, 
preferably at least 88 % by mole, and is preferably not more than 
99.99 % by mole. If the degree of hydrolysis of the PVA resin (al) is 
less than 55 % by mole, the solvent resistance of the obtained film 
is deteriorated, and if it is not less than 82 % by mole, the cold 

15 water solubility is deteriorated. If the degree of hydrolysis of the 
PVA resin (a2) is less than 82 % by mole, the strength of the film is 
drastically deteriorated under a high humidity. 

The viscosity of a 4 % by weight solution of each of PVA 
resins (al) and (a2) measured at 20°C is not particularly limited, 

20 but preferably the viscosity for PVA resin (al) is from 2 to 70 mPa-s, 
especially from 2 to 60 mPa-s, and preferably the viscosity for PVA 
resin (a2) is also from 2 to 70 mPa-s, especially 2 to 60 mPa-s. If 
the viscosity of PVA resin (al) is less than 2 mPa-s, the mechanical 
strength of films is not enough, and if it is more than 70 mPa-s, the 

25 viscosity of an aqueous solution prepared for film formation 
becomes high, so the productivity is lowered. On the other hand, 
the same is true for PVA resin (a2). If the viscosity is less than 2 
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mPa-s, the mechanical strength of films is not enough, and if it is 
more than 70 mPa s, the viscosity of an aqueous solution prepared 
for film formation becomes high, so the productivity is lowered. 

The proportions of PVA resin (al) and PVA resin (a2) are 
5 not particularly limited. Preferably the al/a2 ratio is from 50/50 
to 90/10 by weight, especially from 55/45 to 80/20 by weight. If 
the al/a2 ratio is less than 50/50 by weight, the cold water 
solubility is deteriorated, and if it is more than 90/10 by weight, 
wrinkling and elongation are easy to occur under a high humidity. 

10 The PVA film of the present invention is obtained by 

forming a resin composition [I] comprising PVA resins (al) and (a2) 
into film. In the present invention, it is preferable that the resin 
composition [I] further contains an inorganic powder (B) as well as 
at least two kinds of PVA resins (A) having different degrees of 

15 hydrolysis. Incorporation of an inorganic filler having an average 
particle size of 1 -to 10 \im improves the cold water solubility of the 
obtained PVA films. 

It is preferable that the inorganic powder (B) is a powder 
having an average particle size of 1 to 10 (xm. If the average 

20 particle size is less than 1 [xm, the cold water solubility of films is 
not improved, and the effect of preventing blocking of films is small. 
If it is more than 10 jxm, the appearance of films is deteriorated to 
decrease the commodity value. 

Conventional inorganic powder can be used as the 

25 inorganic powder (B) without particular restriction. Examples of 
the inorganic filler are, for instance, talc, clay, silicon dioxide, 
diatomaceous earth, kaolin, mica, asbestos, gypsum, graphite, glass 
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balloon, glass beads, calcium sulfate, barium sulfate, ammonium 
sulfate, calcium sulfite, calcium carbonate, whisker- like calcium 
carbonate, magnesium carbonate, dawsonite, dolomite, potassium 
titanate, carbon black, glass fiber, alumina fiber, boron fiber, 
5 processed mineral fiber, carbon fiber, carbon hollow beads, 
bentonite, montmorillonite, copper powder, sodium sulfate, 
potassium sulfate, zinc sulfate, copper sulfate, iron sulfate, 
magnesium sulfate, aluminum sulfate, potassium aluminum sulfate, 
ammonium nitrate, sodium nitrate, potassium nitrate, aluminum 

10 nitrate, ammonium chloride, sodium chloride, potassium chloride, 
magnesium chloride, calcium chloride, sodium phosphate, 
potassium chromate, calcium citrate, and the like. 

The amount of the inorganic powder (B) is not 
particularly limited, but is preferably from 0.1 to 50 parts by weight, 

15 more preferably from 0.5 to 10 parts by weight, per 100 parts by 
weight of the total of PVA resins (A). If the amount of the powder 
(B) is less than 0.1 parts by weight, the cold water solubility is not 
improved, and the effect of preventing blocking of films is small. If 
the amount is more than 50 parts by weight, the tensile elongation 

20 of films is deteriorated. 

Further, in the present invention, for the purpose of 
improving the flexibility of films at low temperatures and the 
workability in the preparation of films, it is preferable to incorporate 
a plasticizer (C) into the PVA film. The plasticizer (C) is not 

25 particularly limited. Examples of the plasticizer (C) are, for 
instance, glycerol, diglycerol, polyethylene glycol, polypropylene 
glycol, trimethylolpropane, reducing maltose (reducing starch 
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hydro lyzate by malt), reducing lactose, reducing starch sugar, 
sorbitol, mannitol, xylitol, and the like. The plasticizers may be 
used alone or in admixture thereof. In particular, 

trimethylolpropane is preferable. 
5 The amount of the plasticizer (C) is not particularly 

limited, but is preferably from 0.1 to 50 parts by weight, more 
preferably from 1 to 40 parts by weight, per 100 parts by weight of 
the total of the PVA resins (A). If the amount is less than 0.1 parts 
by weight, the plasticizing effect is low. If the amount is more than 

10 50 parts by weight, the plasticizer is easy to bleed to the surface of 
film with the lapse of time. 

The resin composition [I] may be further incorporated 
with a starch, for the purpose of preventing blocking or adjusting 
mechanical strength. Examples of the starch are, for instance, a 

15 raw starch such as corn starch, potato starch, sweet potato starch, 
wheat starch, cassava starch, sago starch, tapioka starch, corn 
starch, rice starch, bean starch, kudzu starch, bracken starch, 
lotus starch or water chestnut starch; a physically modified starch 
such as a-starch, discrete amylose or moist heat processed starch; 

20 an enzyme-modified starch such as hydrolyzed dextrin, enzyme 
decomposed dextrin or amylose; a chemically decomposed starch 
such as acid treated starch, hypochlorous acid-oxidized starch or 
dialdehyde starch; a chemically modified starch derivative such as 
esterified starch, etherified starch, cationized starch or crosslinked 

25 starch, and the like. The esterified starch includes acetic acid 
esterified starch, succinic acid esterfied starch, nitric acid esterified 
starch, phosphoric acid esterified starch, urea-phosphoric acid 
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esterified starch, xanthic acid esterified starch, acetoacetic acid 
esterified starch, and the like. The etherified starch includes allyl 
etherified starch, methyl etherified starch, carboxymethyl etherified 
starch, hydroxyethyl etherified starch, hydroxypropyl etherified 
5 starch, and the like. The cationized starch includes a reaction 
product of starch and 2-diethylaminoethyl chloride, a reaction 
product of starch and 2, 3-epoxypropyltrimethylammonium chloride, 
and the like. The crosslinked starch includes 

formaldehyde-crosslinked starch, epichlorohydrin-crosslinked 

10 starch, phosphoric acid-crosslinked starch, acrolein-crosslinked 
starch, and the like. Of these, raw starches are preferable from the 
viewpoints of availability and economy. 

The amount of such a starch is not particularly limited, 
but is preferably from 0.1 to 40 parts by weight, more preferably 

15 from 1 to 30 parts by weight, per 100 parts by weight of the total of 
the PVA resins (A). If the amount is less than 0.1 parts by weight, 
anti-blocking effect and mechanical strength improving effect are 
small. If the amount is more than 40 parts by weight, the 
appearance and elongation of films are markedly lowered. 

20 Thus, in the present invention, PVA films are obtained by 

forming films from resin composition [I] containing two or more PVA 
resins (A) having different degrees of hydrolysis, preferably two PVA 
resins (al) and (a2) having different degrees of hydrolysis from each 
other by at least 3 % by mole, preferably the resin composition [I] 

25 which further contains inorganic powder (B) and/or plasticizer (C). 
The film formation can be carried out by known methods, e.g., 
casting, without particular restriction. 
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The film formation by casting will be explained below. 
Water is added to the above-mentioned resin composition [I] which 
is in the form of powder, to give an aqueous solution of the resin 
composition [I] having a solid concentration of 10 to 50 % by weight, 
5 preferably 15 to 35 % by weight. 

To the thus prepared aqueous dispersion or solution may 
be further added, as occasion demands, a surfactant in an amount 
of 0.1 to 10 parts by weight, preferably 0.3 to 5 parts by weight, per 
100 parts by weight of the total of the PVA resins (A). Examples of 

10 the surfactant are, for instance, polyoxyethylene nonyl phenyl ether, 
polyoxyethylene octyl nonyl ether, polyoxyethylene dodecyl phenyl 
ether, a polyoxyethylene alkyl allyl ether, polyoxyethylene sorbitan 
monolaurate , polyoxyethylene sorbitan monopalmitate , 
polyoxyethylene sorbitan monostearate, polyoxyethylene sorbitan 

15 monooleate, a poly oxy alky lene alkyl ether phosphate 
monoethanolamine salt, a polyoxyethylene alkylamine such as 
polyoxyethylene laurylamine or polyoxyethylene stearylamine, and 
the like. 

Such an aqueous solution is cast onto the surface of a 
20 metal roll or metal drum having a surface temperature of about 90 
to about 100°C, dried and optionally heated-treated, thus providing 
the PVA films of the present invention. The PVA films can also be 
prepared by casting the aqueous solution of the resin composition 
[I], using an applicator, onto a plastic substrate such as 
25 polyethylene terephthalate film or polyethylene film or a metal 
substrate, and drying it. The preparation of PVA films has been 
explained with respect to casting method, but is not limited thereto 
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in the present invention. 

It is preferable that the PVA films of the present invention 
have a glass transition temperature of at most 20''C, especially -10 
to 15**C, more especially -5 to ICC. If the glass transition 
5 temperature of the films is more than 20°C, change in mechanical 
strength of the films depending on environment becomes large. 
The glass transition temperature of not higher than 20**C can be 
achieved by suitably adjusting the kind and amount of the 
plasticizer, the degree of hydrolysis of the PVA resins, the heat 
10 treating temperature in the film formation, or the content of water 
in the films. 

The thickness of the PVA films of the present invention 
may vary depending on purposes, but in general it is preferable that 
the thickness is from 5 to 100 \im, especially 10 to 80 \im. If the 

15 thickness is less than 5 [xm, the mechanical strength of the films is 
low, and if the thickness is more than 100 (xm, the rate of 
dissolution of the films into cold water is very slow and the film 
formation efficiency is also low. 

The surface of the PVA films may be plane, or either or 

20 both surfaces of the films may be provided with embossed pattern or 
satin crape finish. 

The PVA films of the present invention may contain usual 
additives, so long as the objects of the present invention are not 
impaired, e.g., other water-soluble polymers (polyacrylic acid 

25 sodium salt, polyethylene oxide, polyvinyl pyrrolidone, dextrin, 
chitosan, chitin, methyl cellulose, hydroxyethyl cellulose, etc.), a 
rust inhibitor, a colorant, and the like. 
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The thus obtained PVA films have excellent cold water 
solubility. Further, the appearance change of the films under high 
humidity is slight, and the lowering of the cold water solubility is 
slight even if the films are stored for a long term. Therefore, the 
5 films are useful as water-soluble films for various purposes, and can 
be utilized for purposes, e.g., a material for packaging (unit-dose 
packaging) of chemicals such as agricultural chemicals and 
detergents, a film for (water pressure) transfer printing, sanitary 
goods such as sanitary napkin and paper diaper, filth-treating 
10 goods such as ostomy bag, medical supplies such as 
blood-adsorbing sheet, temporary substrates such as sheet for 
seedling culture or foundation for embroidery, and the like. In 
particular, the films are very useful for use in packaging of 
chemicals. 

15 In case of using for the purpose of packaging of chemicals, 

the PVA films of the present invention can be suitably applied even 
to chemicals which are liquid at ordinary temperature (e.g., liquid 
detergents), to say nothing of powdery chemicals. In particular, the 
effects of the present invention are noticeably exhibited when the 

20 chemicals are liquid. 

The present invention is more specifically described and 
explained by means of the following Examples in which all parts 
and % are by weight unless otherwise noted. 

25 EXAMPLE 1 

An aqueous dispersion of resin composition [I] having a 
solid concentration of 15 % was prepared by mixing 60 parts of a 
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PVA resin (al) having a degree of hydrolysis of 72 % by mole and a 
4 % aqueous solution viscosity of 6 mPa s at 20^*0, 40 parts of a PVA 
resin {a2) having a degree of hydrolysis of 98.5 % by mole and a 4 % 
aqueous solution viscosity of 5 mPa-s at 20*'C, 2 parts of silicon 
5 dioxide (B) having an average particle size of 6.4 jjim, 20 parts of 
trimethylolpropane (C), and 690 parts of water. 

The obtained aqueous dispersion was cast onto a 
polyethylene terephthalate (PET) film by using an applicator and 
then dried at 90°C for 10 minutes to give a PVA film having a 

10 thickness of 60 jjim. 

The obtained PVA film was soluble in water of 20°C 
within 10 minutes. Further, the storage modulus a of the film in a 
dry atmosphere at 20°C was 4.0 x 10^ Pa, and the storage modulus p 
of the film at 20'^C and 80 %RH was 6.0 x 10^ Pa, thus the a/p ratio 

15 was 6.7. Also, the obtained PVA film had a glass transition 
temperature of 6''C. 

With respect to the obtained PVA film, the following 
evaluation was made. 
Initial solubility in cold water 

20 The obtained PVA film was cut to a size of 3 cm x 5 cm 

and fixed to a tool. One liter of water was placed in a 1 liter beaker, 
and the film was immersed in water with stirring by a stirrer and 
keeping the water temperature at 5°C. The stirring was continued 
and the time up to the dissolution of the film was measured. 

25 Herein the "dissolution'" means that the film can no longer be visually 
observed, but encompasses the state that insoluble fine particles 
having a diameter of not more than 1 mm are dispersed in water. 
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Durability 

(1) Change in appearance of film 

The obtained PVA film was cut to a size of 6 cm x 9 cm, 
and two sheets of the cut film were sealed at the three sides by a 
5 heat sealer to form a bag. The bag was charged with 40 g of 
glycerol and hermetically sealed by a heat sealer. After allowing it 
to stand for two weeks in an atmosphere of 27''C and 80 %RH, the 
change (wrinkling and elongation) in appearance of the film was 
evaluated according to the following criteria. 
10 O: Wrinkling and elongation are scarcely observed. 

X: Wrinkling and elongation are clearly observed. 

(2) Solubility in cold water 

A bag was prepared from the obtained PVA film in the 
same manner as above, and it was charged with 40 g of glycerol and 
15 sealed. After allowing the bag to stand for four weeks in an 
atmosphere of 27°C and 80 %RH, the bag was cut to obtain a film 
having a size of 3 cm x 5 cm. The time up to the dissolution of the 
film was measured in the same manner as in the above evaluation 
of initial solubility in cold water. 

20 

EXAMPLE 2 

A PVA film was prepared in the same manner as in 
Example 1 except that 70 parts of a PVA resin having a degree of 
hydrolysis of 72 % by mole and a 4 % aqueous solution viscosity of 
25 6 mPa s (at 20°C) was used as a PVA resin (al), and 30 parts of a 
PVA resin having a degree of hydrolysis of 98.5 % by mole and a 4 % 
aqueous solution viscosity of 5 mPa-s (at 20''C) was used as a PVA 
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resin (a2). 

The obtained PVA film was soluble in water of 20°C 
within 10 minutes. Further, the storage modulus a of the film in a 
dry atmosphere at 20°C was 3.3 x 10^ Pa, and the storage modulus p 
5 of the film at 20°C and 80 %RH was 4.3 x 10^ Pa, thus the a/p ratio 
was 7.7 Also, the obtained PVA film had a glass transition 
temperature of S^'C. 

The obtained PVA film was evaluated in the same manner 
as in Example 1. 

10 

EXAMPLE 3 

A PVA film was prepared in the same manner as in 
Example 1 except that 70 parts of a PVA resin having a degree of 
hydrolysis of 72 % by mole and a 4 % aqueous solution viscosity of 
15 6 mPa s (at 20°C) was used as a PVA resin (al), and 30 parts of a 
PVA resin having a degree of hydrolysis of 88 % by mole and a 4 % 
aqueous solution viscosity of 5 mPa-s (at 20*^0) was used as a PVA 
resin (a2). 

The obtained PVA film was soluble in water of 20°C 
20 within 10 minutes. Further, the storage modulus a of the film in a 
dry atmosphere at 20''C was 3.7 x 10'^ Pa, and the storage modulus p 
of the film at 20^*0 and 80 %RH was 7.2 x 10^ Pa, thus the a/p ratio 
was 5.1. Also, the obtained PVA film had a glass transition 
temperature of S^'C. 
25 The obtained PVA film was evaluated in the same manner 

as in Example 1. The results are shown in Table 1. 
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COMPARATIVE EXAMPLE 1 
A PVA film was prepared in the same manner as in 
Example 1 except that an aqueous PVA solution having a solid 
concentration of 15 % was prepared by mixing 100 parts of a PVA 
5 resin (a2) having a degree of hydrolysis of 98.5 % by mole and a 4 % 
aqueous solution viscosity of 5 mPa s (at 20''C), 2 parts of silicon 
dioxide (B) having an average particle size of 6.4 [xm, 10 parts of 
glycerol (C), and 635 parts of water. 

The obtained PVA film was not soluble in water of 20*'C 
10 within 10 minutes. Further, the storage modulus a of the film in a 
dry atmosphere at 20°C was 1.2 x 10^ Pa, and the storage modulus p 
of the film at 20''C and 80 %RH was 2.8 x 10^ Pa, thus the a/p ratio 
was 42. Also, the obtained PVA film had a glass transition 
temperature of 25°C. 
15 The obtained PVA film was evaluated in the same manner 

as in Example 1. 

COMPARATIVE EXAMPLE 2 
A PVA film was prepared in the same manner as in 
20 Example 1 except that an aqueous PVA solution having a solid 
concentration of 15 % was prepared by mixing 100 parts of a PVA 
resin (al) having a degree of hydrolysis of 72 % by mole and a 4 % 
aqueous solution viscosity of 6 mPa-s (at 2CC), 2 parts of silicon 
dioxide (B) having an average particle size of 6.4 jim, 10 parts of 
25 glycerol (C), and 635 parts of water. 

The obtained PVA film was soluble in water of 20°C 
within 10 minutes. Further, the storage modulus a of the film in a 



21 



dry atmosphere at 20°C was 2.8 x 10^ Pa, and the storage modulus p 
of the film at 20°C and 80 %RH was 4.4 x 10^ Pa, thus the a/p ratio 
was 64. Also, the obtained PVA film had a glass transition 
temperature of 30°C. 
5 The obtained PVA film was evaluated in the same manner 

as in Example 1. 



COMPARATIVE EXAMPLE 3 
A PVA film was prepared in the same manner as in 
10 Example 1 except that 60 parts of a PVA resin having a degree of 
hydrolysis of 72 % by mole and a 4 % aqueous solution viscosity of 
6 mPa-s (at 20°C) was used as a PVA resin (al), and 40 parts of a 
PVA resin having a degree of hydrolysis of 88 % by mole and a 4 % 
aqueous solution viscosity of 5 mPa-s (at 20°C) was used as a PVA 
15 resin (a2) 

The obtained PVA film was not soluble in water of 20''C 
within 10 minutes. Further, the storage modulus a of the film in a 
dry atmosphere at 20°C was 8.7 x 10'^ Pa, and the storage modulus p 
of the film at 20''C and 80 %RH was 8.3 x 10^ Pa, thus the a/p ratio 
20 was 11. Also, the obtained PVA film had a glass transition 
temperature of 16°C. 

The obtained PVA film was evaluated in the same manner 
as in Example 1. 

Obtained results of EXAMPLES and COMPARATIVE 
25 EXAMPLES are shown in Table 1, 
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Table 1 





Initial cold water 
solubility (second) 


Durability 




Change in film 
appearance 


Cold water 
solubility (second) 


Ex. 1 


50 


o 


82 


HrX. Z 




o 


82 


Ex. 3 


60 


o 


88 


Com. 
Ex. 1 


insoluble 


o 


insoluble 


Com. 
Ex. 2 


50 


X 


85 


Com. 
Ex. 3 


75 


o 


101 



INDUSTRIAL APPLICABILITY 
5 Since the PVA film of the present invention is a film soluble 

in water at 20°C within 10 minutes and the a/p ratio of the storage 
modulus a of the film at 20''C in a dry atmosphere to the storage 
modulus p of the film at 20''C and 80 %RH is not more than 10, it has 
the effects such that the cold water solubility is excellent, the change 

10 in appearance of the film under high humidity is slight, and the 
lowering of the cold water solubility is slight even if the film is 
stored for a long term. The film is useful as a water-soluble film for 
various purposes, and is useful for purposes, e.g., a material for 
packaging (unit-dose packaging) of chemicals such as agricultural 

15 chemicals and detergents, a film for (water pressure) transfer 
printing, sanitary goods such as sanitary napkin and paper diaper, 
filth-treating goods such as ostomy bag, medical supplies such as 
blood-adsorbing sheet, and temporary substrates such as sheet for 
seedling culture or foundation for embroidery, particularly 



packaging of chemicals. 
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CLAIMS 

1. A polyvinyl alcohol film which dissolves in water at 20°C 
within 10 minutes, and has an a/p ratio of not more than 10 wherein a 

5 is a storage modulus of the film at 20°C in a dry atmosphere and p is a 
storage modulus of the film at 20°C and 80 %RH. 

2. The film of claim 1, which has a glass transition 
temperature of not more than 20''C. 

10 

3. The film of claim 1, which is prepared by forming a film 
from a resin composition [I] containing at least two kinds of polyvinyl 
alcohol resins (A) having different degrees of hydrolysis. 

15 4. The film of claim 3, wherein said resin composition [I] 

comprises two kinds of polyvinyl alcohol resins (A) having different 
degrees of hydrolysis, and the difference in degree of hydrolysis 
between a polyvinyl alcohol resin (al) having a lower degree of 
hydrolysis and a polyvinyl alcohol resin (a2) having a higher degree 

20 of hydrolysis is at least 3 % by mole. 

5. The film of claim 4, wherein said polyvinyl alcohol 
resin (al) has a degree of hydrolysis of not less than 70 % by mole 
to less than 82 % by mole, and said polyvinyl alcohol resin (a2) has 
25 a degree of hydrolysis of not less than 82 % by mole. 

5. The film of claim 4 or 5, wherein the ratio of polyvinyl 
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alcohol resin (al) to polyvinyl alcohol resin (a2) is from 50/50 to 
90/10 by weight. 



7. The film of any one of claims 1 to 6, which further 
5 contains an inorganic powder having an average particle size of 1 to 
10 \im. 



8. The film of any one of claims 1 to 7, which further 
contains a plasticizer (C). 

10 

9. A package of a chemical comprising a polyvinyl alcohol 
film of any one of claims 1 to 8, and a chemical. 



10. The package of claim 9, wherein said chemical 
15 charged is a liquid at ordinary temperature. 
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ABSTRACT 

A polyvinyl alcohol film which dissolves in water at 20°C 
within 10 minutes and has an a/p ratio of not more than 10 wherein a 
5 is a storage modulus of the film at 20''C in a dry atmosphere and (i is a 
storage modulus of the film at 20°C and 80 %RH, and which has an 
excellent cold water solubility and an excellent durability such that 
the change in appearance of the film under high humidity is slight 
and the lowering of the cold water solubility is slight even if the film 
10 is stored for a long term. 



